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Thunderstorms

Severe Thunderstorms

Radar Basics
Advanced Interrogation Techniques
Case Studies

SPC Produ@

e — e . ——




Al OiF pe

VL
.

DONSI

L
—_—
—_—
b
{ oy
%

*13 MD Counties

. "; .—\Ilcgany“or nn- N :\3 i -n @\g“m“
8 WV Counties V70 75 N
F e R

Hampshire _,/4;

Frederick »

Clarked

22 VA Counties L e
*11 Independent WA g __“-‘

Cities NAY e e"
*District of Columbia e

Nelson | =
4

*The City of Baltimore

...nearly 10 million people to look out for!
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VALY ORVVESNEECIRS DO ULETS

(L

Spotters report observed weather to the
NWS during potentially severe weather
events.

Remember our mission? The protection of
lives and property. We can’t do it alone. SKYWAHN

The information that you relay to us has the potential to
save lives and property — helping us complete our mission.
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SPOLENSIKEPOLISISNOUI GREONTANTTHIE

VIO SVVATAEVVTENT S VVIIETE
*\WWho is making the report?
*What are you reporting?

*When did the event occur?
*Where is the location of the report?

\"A‘ HT’%W R 0
A

National Weather-Service
Baltimore:MID/Washington,DC
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LU

*Tornado or Funnel

*Hail — Pea sized or larger
*Rotation within a storm
*Wind — 50 MPH or greater
(sustained/gust and
measured/estimated)
*Damage — Any weather
related damage to trees or
property. Give as many
detalils as possible.




\VISKINOR R EPOLL
*Include your full name and Spotter Number!

*Be as specific as possible about when the event occurred
*\We can go back and look at archived radar data

7 National Weather Service
BaltimoreVID/Washington DC




SIOVWVARLOSREPORIMTORTIE 0N

. Call NWS Baltimore/Washington if weather Is
Imminent or occurring:
1.800.253.7091 OR 703.996.2201

. Email delayed weather reports to:
lwx-report@noaa.gov

. Contact local Emergency Management Officials

. Relay your report through Amateur Radio when
activated

8 National Weatner Service
Baltimore VID/Washingten DC



*Thunderstorm Life Cycle

*Types of Thunderstorms

9 National VWWeather Service
- —— ~ Baltimore:VID/Washington,DC
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INTONGERSTORMTANOEECIENTS

Our moisture sources are the Atlantic
Ocean, Gulf of Mexico and the
Chesapeake Bay.

10 National Weather-Service
Baltimore:MID/Washington,DC
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NCNGERSIONTIRINGLEC!

[T

For lift, you need a Y

mechanism or boundary for D~ )
convergence. Cold fronts are
a good source of lift.

ClILS

When air is forced upward
along a front, it
cools/condenses and
precipitation forms.

Cold Front

Convergence of wind along the cold

front.

11 .‘#"“ ational Weather Service
e e — BaltimoreMD/\Washington.DC
* A * B A ——



INTCNCERSTONRMMMORECIENTS

cold air moving into warm
warm air moving into cold
a stalled weather front
moist cool air moving inland
hills/mountains

cold air blowing out of a thunderstorm

12 National Weather Service
Baltimore VID/Washington, DC




INTCINCETSORMIM NOLECIENTS

v | i ! |

P armer Colder air is denser than the warm air
Temperatures ahead of the front. The warmer air is

62 forced to rise up. If the air is unstable, it

will keep rising. Cold fronts often initiate

lines of showers and thunderstormes.

Colder

Temperatures

Cold Front

Warm air is
\ displaced

Warm Eiﬁi&g .Air

13 National Weather Service
Baltimore VID/Washington DC




TONCERSIORMMNGRECIENTS
EITC— VAT EEONT

28 Colder
Temperatures

Again, the colder air is denser than the
warm air. As the warm air encounters
o armer the cold air, it is forced to rise up and
emperatures 62 A
/ over. If the air is unstable, showers
/ and thunderstorms can form.

Warm Front

55
31

\lational Weather Service
Baltimore VID/Washington.D.
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An airmass is considered unstable
If a parcel of air continues to rise
when given a nudge upward (like
a cold front).

In an unstable airmass, warm
moist air is near the surface while
cold dry air is aloft.

The more warm & moist the
alrmass Is at the surface and the
colder & drier the airmass is
aloft...the more unstable the
atmosphere is.
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Cold / Dry

—Warm_l Moist

National Weather Service
Baltimore VID/Washington.DC



HNCNCGENSTONTIMNGLECIENTS

VWarmn air

Same size
air parcels

Warm air molecules are
actively moving around
limiting the number of
molecules that an air parcel
can hold. With less molecules
per area, it is lighter.

Cold air parcel packs in a
lot of molecules. There is
less movement. With more
molecules per area, this air
IS heavier and denser.

tATY,
€\ (A

\ONg,

v,
¢,
Lt
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INTCNCERSTORMIMMOREGIENTS

Warm air varsus Cold air

Warm air is lighter than cold air and will rise If it
IS warmer than its surroundings.

Cold air is heavier than warm air. If the air Is
colder than its surroundings, it will sink and stay

close to the ground.
v

7

17 National Weather Service
Baltimore MDP/Washington. DC



INTCNCERSORMENGREd

Dry air varsus Moist air

Molecule

Nitrogen (N,) 78% of air

Oxygen (O,) 21% of air

Water Vapor H,0

National Weather Service
Baltimore VID/Washington DC




HNCINCERSIORMANGLECIENTS

Dry air versus Moist air

« Moist air is lighter than dry air. Therefore if a
parcel of air is more moist than its
surroundings, it will rise.

« Dry air is heavier. If air is drier than that
around it, it will sink.

Evaporation is one way to increase the

& amount of water vapor and moisten the
air.

National Weather Service

19 BaltimoreVID/MWashington. DC.
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Height
40,000 ft.

Cumulus Stage: Building Clouds

©® H Michael Mogil, HOW THE WEATHERWORKS

Updraft Dominant

Warm air is rising, cooling and
condensing to form clouds.

21 National VWWeather Service
~ Baltimore:VID/Washington,DC



Mature Stage: Developed
Thunderstorm

Height
40,000 ft

When the rain-cooled air impacts the
surface and spreads out it creates a
gust front. Sometimes winds can be
very strong along the gust front.

- 22 National Weather Service
- - ———— ~ Baltimore:VID/Washington.DC




Dissipating Stage: Weakening Thunderstorm

As the gust front moves away from the
base of the storm, it cuts off the storms
inflow and it begins to dissipate. The
gust front may trigger new storms by
convergence if the environment is
moist and unstable.

~ National Weafheri&p vice

BaltimoreVID/Washington.DC



WPESIOTRINIUNCGETSTONITIS
SINGIENCEL

» Generally Weak
 Short Lived

 Poorly Organized

e “Pulse Storms”

(c) 2006 - FloridaLightning.com

* Usually “Rainers”




WPESIOTRINUNMCERSTORTS
Vitaceldiar

boundary E
(Gust Front) =

e Most Common

« Series of thunderstorms that move as one unit
 (Can be acluster or a line

 Can produce severe weather

T N— —
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WPESIOTRINUMCERSTORTS

SUPENCEIS
* Rare
 Long Lived

« Very strong & persistent |y
updrafts

 Strong mesocyclone

e Severe weather producer! Mesocyclone: rotation within the storm

nal Weather Service

BaltimoreVID/Washington.B
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Tropopause
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Downdraft '
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10,000 - 20,000 ft

mid-level winds / forward flank
rear flank downdraft
downdraft g |

omado

wational Weather Service
Baltimore:VID/Washington.D


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiwtbiO-PrKAhUEVT4KHUKFAJoQjRwIBw&url=https://grade7geography.wikispaces.com/Tornado&bvm=bv.114195076,d.cWw&psig=AFQjCNHRZS8GcCIRltoZxd5vLgkELvAjsQ&ust=1455665853860740

\IESOCYCI0IME

A storm-scale region of
rotation, typically around 2-6

miles in diameter Formation of a Mesocyclone

A radar term, the rotation
signature appearing on
Doppler radar that meets
specific criteria for

magnitude, vertical depth, and o §
duration. e XS
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AV

The core of the updraft has the
strongest vertical velocity.

Air will rise until it reaches a
stable layer (in the case of a
severe thunderstorm, the
tropopause).

When the moisture/air reaches
the stable layer, it spreads out
in the direction of the steering
flow, forming the “anvil”.

A strong enough updraft will
“punch” through the stable
layer due to momentum,
resulting in an “overshooting
top”

31 National Weather Service
Baltimore VID/Washington.DC
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FORNaRo RIankeDowndralt

urface-Based Inflow
Winds Tilted upwards into
the Updraft Column

Rear-Flank Front-Flank

Downdraft - Downdraft
(RFD) - (FFD

National Weather Service
Baltimore-MD/Washingten,DC
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RearRlankeowndralt

urface-Based Inflow
Winds Tilted upwards into
the Updraft Column

Rear-Flank Front-Flank

Downdraft - Downdraft
(RFD) - (FFD

National Weather Service
Baltimore-MD/Washingten,DC
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Weelll € lojufefS

A localized, persistent, often abrupt
lowering from a rain-free base
(under the updraft)

Can range from a fraction of a mile
up to nearly five miles in diameter

Normally found on the south or
southwest (inflow) side of the
thunderstorm.

Wall clouds don’t necessarily rotate,
but when they do, warn of the
potential for tornadoes

34 National VWWeather Service
it —— ~ Baltimore:VID/Washington,DC
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A low, horizontal wedge-
shaped cloud, associated with a
thunderstorm gust front (or
occasionally with a cold front,
even in the absence of
thunderstorms).

A rising cloud motion often can
be seen in the leading part of
the shelf cloud, while the
underside often appears
turbulent, boiling, and
wind-torn.
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IVIICRLORURSES

A localized column of sinking air within a thunderstorm and is usually less than or
equal to 2.5 miles in diameter. Microbursts can cause extensive damage at the
surface, and in some instances, can be life-threatening.

When the updraft is no longer capable of holding the large core of rain/hail up in the
thunderstorm, the core plummets to the ground. As it hits the ground it spreads out

in all directions
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Classic
High Precipitation (HP)

Low Precipitation (LP)

38 National Weather Service
Baltimore VID/Washington, DC




IWDESIOIRSUPERCENIS

Classic

Best indication of a hook
on radar

Varying degrees of hail,
winds and tornadoes

Some precipitation but
not extremely heavy

HP

Heavy precipitation, most
likely to produce flash
flooding (rain-wrapped
supercells)

May or may not have a
recognizable hook echo
on radar

Smaller hail

Often embedded with
squall lines

LP

Little or no precipitation

Large hail and strong
straight line winds

Weaker tornadoes (if they
do occur). But clearly
show rotation

Higher based, clear base

National Weather Service
Baltimore:VID/Washingten, DC




(SIasSIC

[&9

National Weather Service
Baltimore-MD/Washingten,DC




Storm
Top

Mesocyclone
Updraft Region

Storm
Motion

The COMET Program
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LP Supercell Schematic

Possible
Large Hail
and Rain

Mid-Level 4 — Light Rain

Echo —/ ‘,}“,

Storm ! ' )

Top NP / Updraft Region

Storm
Motion
—e

The COMET Program
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SUPERCENNNOrECIENTS

- A lifting mechanismi to focus the
ENErgy.

- Heat and moisture

- lncreasing Winds Withheight and
VEERNG WINGS With nelgnt

National Weather Service
Baltimore-MDB/Washington, DC
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Inelei Weak potential High potential
0to -2 -6 or less
500-1000 > 2500
48 to 49 > 52
200 - 300 > 400
45 National Weather Service
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20000 ft (~ 6 km)

15000 ft

10000 ft

5000 ft

0 ft

Vertical wind shear creates a
“spin” in the atmosphere.
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MO&&MWS Starm Frediction Center
Morman, Oklahoma
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Inelei Weak potential | High potential
65 to 125 300 or more
<30 40 or more
15 mph 25 Oor more
15 to 30 mph 40 or more
50 National Weather Service
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RED ARROW =
Average

Vertical Wind
Speed Shear
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WEST WIND (5,000 FT)
ROTATION TILTS
FROM,HORIZONTAL |
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SOUTH WIND
UPDRAFT (INFLOW)

EAST WIND (SURFACE)
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FIOVWADOES
Hail forms by a process called

Hail Formation

Hail too large
for cloud to hold
falls to earth
causing strong
cold downdraft

Hail growing in circulating
convection currents
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Iricle Moderate High
0.5t0 2.0 > 3.0
10 - 15 15to 35
or 35to 50
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Warning Criteria: 1” Hail and/or S8 MPH Winds

e Straight-Line
Winds

* Halil

* Flash Flooding

 Tornadoes
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« Radar Basics

« Dual-Polarization Radar
 Reflectivity, Velocity, SRM

« Halil Indications
 Precipitation Estimates

« What Else can the Radar See?
« MRMS

56 National Weather Service

BaltimoreMDP/Washington DC.



WSR-88D (10 cm, S-Band)

~ « 70 Ft Tower

"« 40 Ft Dome

« 30 Ft Radar Dish

« 750 KW Power

«1° Beamwidth
«-1-20° Elevations

57 National Weather Service
Baltimore VID/Washington.DC




NEXRAD Coverage Below 10,000 Feet AGL

VCP12 Coverage
[:I 4,000 ft above ground level*
- 6,000 ft above ground level*

- 10,000 ft above ground level*

* Bottom of beam height (assuming Standard Atmospheric Refraction).
Terrain blockage indicated where 50% or more of beam blocked.

0 125 250 500 750 Miles
s ™ e —

National Weather Service

Baltimore-MD/Washingten,DC



BasiCRadar:

receiver

transmitter ‘| ‘ ‘

&
distant target
I

radai_pulse
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Base Reflectivity
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VICP: 212 Precip Mode (Elevation = 0.5
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SSICiRatal,
Composite Reflectivity

This display is of
Composite Reflectivity Base Reflectivity maXimUIm EChO
‘ intensity
(reflectivity) from
any elevation angle
at every range from
the radar.

Be careful using
composite, it might
" mask low level
features.

61 National Weather Service
Baltimore VID/Washington, DC




Dual-Polarization Radar
tells us about the size,
shape, & variety of objects.

Provides more insight into scatterers due to
vertical and horizontal wavelengths

National Weather Service
Baltimore:VID/Washingten, DC
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Differential Reflectivity (Zpg) 1S
a ratio of the reflected horizontal
NG BRI  and vertical power returns.

mean profile

« ZDR ~ 0 > Near-spherical mean
profile

Correlation
Coefficient (CC) is a
measure of the
diversity of scatterers
within a sample . - Non-hydrometeors present
volume

* Sizes, shapes, orientations, etc.

<, _g@”; 63 National Weather Service
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Baltimore VID/Washington.DC
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1 DDA
5dASICRadal;
Cone of Silence

- Storm appears to e
weakening when
approaching radar

- Storms moving away ANy w2750
seem to get taller R |

LLLLLL

« Harder to detect severe
inside 10 nm

« How can we overcome
the cone of silence?

2 64 National Weather Service
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BASICRAGAN;
Cross Sections

Hail Core

BWER

|(This is where the
1tornado develops)

20

tATy
\\\ £p

National Weatner Service
s Baltimore VID/Washington . DC
* %k *

(o))
%))




W s clnlof eaWY/ m

o

15' T_-ﬂ"ﬁ-'%___;_______
— AT

10- / BWER location is coincident with

core of mesocyclone

Storm motion
ﬂ'

20052 2 Mar 2012

e 10 20 D

Weak echo region (WER) is a low-level area
of weak/low reflectivity on radar as strong
updraft suspends and prevents
precipitation from falling in this area

Bounded weak echo region (BWER) is a
mid-level weak/low reflectivity (cavity)
aloft as intense updraft suspends and
prevents precipitation from forming and
falling in this area.
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F100KSECHOES

0.5" Base Reflectivity ) 1.5° Base Reflectivi

Weak Echo

The Hook Echo at low levels
fransitions info a weakness in
reflectivity at higher tilts.

This weakness in echo

(or dough-nut) iz coincident
with the location of the updratft.

Heavy Precip/Mail suspended
in updraft (large echoes on Tilt 3
where no echois present on Tilt 1)




SOWECHOES

Large BOW Echo Comma Echo * A radar echo which is linear
Strong Echo

but bent outward in a bow
shape.

Cyclonic Rotating Head Head

» Damaging straight-line winds
often occur near the “crest" or
center of a bow echo.

A B c “E

» Areas of circulation also can develop
at either end of a bow echo, which
sometimes can lead to tornado

formation - especially in the left 7 |Lakas (e S oo is bowed
: : L B e toward direction

(usually northern) end, where the ; R v | ¢ movement.

circulation exhibits cyclonic rotation. = [he W ISR NP/ Aled under threat
- i : Gy f high winds.
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SeSICHRACial
Base Velocity

- Particles moving
away from the
radar appear red

- Particles moving
toward the radar
appear green

b1\ ey
Klwx l.t.\g_elocitv’&,ts) abit sun 23:164; 28yapr02
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HASIC Radar:
Storm Relative Velocity

Storm-relative Velocity vs Base Velocity

_. Base Velocity (0.5°) ’ Storm-Relative Velocity (0.5%

BN

Mesocyclone . - =5 : : =
difficult to see: R - . Mesocyclone
L~ : easier to see.

= AT

When storms move quickly, their own
motion can mask circulations within in the
storm, as shownin the base velocity
product. The motion of the storms can be
removed, to make the storm-relative
product. The storm-relative velocity
indicates the velocity within the storms as

®... if they were stationary.

Storm Motion 230/40 kis /

oma Climato P ottions from the Mational ation: port Facility.

National Weather Service
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Indicates large hail in storm

Spike appears down-radial or side-
radial (side lobe) of hail core

Three Body Scattering

Large
Hail
Hail Spike
Down-Radial
from Hail Core

Reflection from Ground

Warren

2207z 2 Mar 2012
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WP: 212 Precip Mode [Elevation = 1.7) Last Updated: 9:37 PM VCP: 212 Precip Mode (Elevation = 3.1) Last Updated: 9:38 PM
Reflectivity (2) Differential Reflectivity (ZpR)
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Plufzll = Flo)leigi4zit]e)p
Specific Differential Phase (KDP)

Measures rate of change
of horizontally and
vertically-polarized
phase shift with
distance

Improves Precipitation

Amount Estimates
- Detects where most
liquid water content is
(higher values)
- Snow gives low values
of KDP
- Removes effect of hail
contamination

tATy ]
AT He

National Weather Service

Baltimore NVDP/Washinaton DC



Z~65 ZDR~-.5 CC~.94, KDP~ 2
Hail & rain

Z high - hail possible

—
——

ZDR Near 0 - many
spherical particles

L

KDP high - some liquid | CC depressed - likely
mixed precip CC

yWeather Service
/Washington.DC




Z~61,ZDR~ 3.7, CC~ .95, KDP ~ 3.0 What is it?

Heavy rain, little mix

_— - e — —— - -

Z hlgh - raln/hall

.

CC slightly depressed -
suggests mix

CC

" Both ZDR, KDP favor rain,
CC suggests a little hail

V) 5 Baltimore VID/ Vruun gton.DC
Xk P ———




Z~48,ZDR ~ 1.8, CC~ .99, KDP ~ 1.8 What is it?
Tropical, heavy rain

ot e | I .
Moderate to high Z ‘ Moderate ZDR -
| large number

Z |- indicates rain

L

i smaller drops

-
.\\
R
‘. - "
N
3 L R B
% . - N
. e
>
. -
»
.

' ;I‘Efil?mﬁﬁ — - lr: '-“ 58 1
K  Moderate KDP— [ Very high CC - all CC
D Heavy Rain , one p-type
'u J'T: 4 I :
P | A
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Multi-Radar / Multi-Sensor (MRMS)
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G I\/Iultlple Radar 3D Reflectivity
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Exploits multiple-radar coverage to
mitigate single-radar limitations

Seamless high-res 3D cubes of radar
data covering CONUS:

Reflectivity (1 km)
Azimuthal Shear (500 m)
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Blended 3D multi-radar data

Radars in network supplement each other:

Overlapping coverage

Fills in gaps from cones-of-silence
and terrain blockage

Increased sampling frequency

0 a2 10 15 20 25 30 35 40 45 50 55 &0 65 70 5 a0 a3 a0 95 100

oo

ki

a0

T =
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Useful for assessing:
— 2-D distribution of hail
— Largest hailstone size

| I\/Iax Est Size of Hail (MESH)

Applications

Rank the storms by halil
potentlal

A —
-

Sy

MESH

il
{ 300040 OHR Sat 00:407 31-Aug-13

RALA

-
t‘:ﬁ*.-,, FLOO40  OHR Sat 00407 31-Aug- 13




./ MESH Tracks
. Applications

* Determining locations of largest hail fall for

— Verification & emergency response
| -

Damage and/or
Injuries possible!

MESH Tracks 60
B min




Rotation Tracks
Applications

* P=2\kineRotatiwkyTnaokes & spatial coverage of

ClrogsfticeYitg first responders & damage
— &“éVQMQLSOt!@e%r&aﬁoaffeétﬁ@, by tornadoes

— Dama

‘ Damage and/or
Bk ; injuries likely!
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TDWRs Coming Soon!




Local Examples

Rotation Tracks
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Sy BN Local Examples

Rotation Tracks
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3 July 2014: Hail & Damaging Wind




8 Damage and/or
Injuries possible!

g - A%




Local Examples

Rotation Tracks
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SP.EProdtcts anc io0ls
Storm Prediction Center

N O A A / National Weather Service

HOME | MEWS | SPC PRODUCTS | WEATHER INFO | FORECAST TOOLS | RESEARCH | OUTREACH | NWS/NCEP ,0 'F v 3\
-

An Enhanced Risk of Severe Thunderstorms for Tue (02/02)
Scattered severe storms capable of damaging winds and a few tornadoes are possible across the lower Mississippi Valley into the lower Ohio Valley on
Tuesday with a few strong storms across the central Gulf Coast overnight.

» For additional details, see the latest Day 3 Convective Qutlook.
» Critical fire weather conditions are forecast today. See details. ..
» Critical fire weather conditions are forecast on Mon (02/01). See details...

Overview | Conv. Qutlook | Watches | MDs Fire | Hazards

Storm Reports | Mesoanalysis

All Products || Watches || MDs || Outlooks || Fire |

"/ Day 1 Convective Outlook s

- Categorical Risk: [Marginalll

LS © 0 —lssusd: D1/31/2016 at 13042

A Thunderstorm Outlook
* —Issued: 01/31/2016 at 12592

J Day 2 Fire Weather Outlook

" - Categorical Risk- [Eriticailill

—Issued: 01/31/2016 at 09212

. Day 1 Fire Weather Outiook

* —Categorical Risk: Eiticalill

- Issued: 01/31/2016 at 09192

@ 25;3665‘1?1"’;%5‘51(:3“3“ § \:-.' r W& ') Day 4-8 Convective Outlook
V — Categorical Risk: No Areas
) ' — Issued: 01/31/2016 at 09032
gltaohrﬁ?r\ggi%w:-erq eern\?gre Marman, Dklahoma E=al ™
E(UAIEL) '”""'3:' b " Day 3 Convective Outiook v
No Area MoArea  MNoArea  MoAres ekt Categorical Risk: Enhanced

....... — .. - WQESRS S —

National Weather Service

Baltimore:VID/Washingten, DC
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Day 1, Day 2, Day 3 Categorical Outlook Changes
effective October 22, 2014

Increase risk categories to 5 levels for Day 1 and Day 2 Outlooks
Increase risk categories to 4 levels for Day 3 Outlook (High not forecast)

“See Text” > Marginal
Line/area added to Categorical Outlook
Slight = Slight
Enhanced (Slight)
Moderate > _Moderate |
High > High

**General thunder will still be noted**

Example #1

Marginal
risk added

S ) M B 4 WO 3 N



Categorical Qutlook Legend:
Example #2 TSTM DO 10 MRGL 2: SLGT
. FENH P 4:MDT [ 5:HIGH

Marginal and

Enhanced
risks added

Example #3

HighRisk |\ [ [ oen—o2
tornado outbreak | - Mo
April 27, 2011

National Weather Service
Baltimore VID/Washington.DC




. aevere weather Ententiﬁiaglz-c ected to
IMEMQW e Mmoming, e f Ernoon,
Damaging winds and isolated tomadoes possible.,
55— W - i, i

6 %

SPC HMCD #1957

SEVERE THUNDERSTORM POTENTIAL...INCLUDING DAMAGING WINDS AND A FEW
TORNADOES...IS EXPECTED TO STEADILY INCREASE BY LATE MORNING/EARLY
AFTERNOON...INCLUDING PIEDMONT PORTIONS OF NC INTO WESTERN/CENTRAL VA AND
ADJACENT PARTS OF MD/EASTERN WV/SOUTHERN PA. CURRENT THINKING IS THAT ONE
OR MORE WATCHES ARE LIKELY FOR THE MAJORITY OF THE REGION BY LATE MORNING.

TN AT e L/ C 2
Q. 2% -~ 97 _ ‘National Weather Service
Nt p— ~———— e A—  BaltimoreVID/Washington.DC..
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SPEOUTI00KS

| and area (15%)
i ﬁbwaﬂded “

o

SPC DAY 4 SEVERE WEATHER OUTLOOK
ISSUED: 23542 01/14/2014
V VALID: 14/12002-15/12002

FORECASTER: DEAN
NOAX/NWS Storm Prediction Center, Norman, Okiahoma

National Weather Service
BaltimoreMD/Washington.DC




SPEHVIesoscalesAnalysis Page

S PC Mesosca Ie NEW: Double-click map for tornado

climatology and environmental

Analysis Operational EMC RAP breakdowns.
Auto-refresh is set to every minute [OFF 1 min 5 min]

servations Upper Air 0 ind Shear al Winter Weather Fire Weather @

& MNOAAMNWS/Storm Frediction Center Mesoscale Analysis Data
il _1~. il 3 ““w. L e g i 4 . ’ ‘/

.

National Weather Service
BaltimoreMD/Washington.DC




Reviewalime &
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* Tornado or Funnel

* Hail — Pea sized or larger

* Rotation within a storm

* Wind — 50 MPH or greater
(sustained/gust and
measured/estimated)

* Damage — Any weather related
damage to trees or property. Give

as many details as possible.

* Fog — Any fog resulting in
hazardous driving conditions

T, QEATH,
@ \@;

z < o

§ : = m

El g ) =

. ) <

O & v, N

¢,

Y, >

* Heavy Rain — Measured 1” or
More

* Flooding — Streams, creeks or
rivers out of banks of flooding of
roads from poor drainage
(including coastal flooding)

* Ice Accumulation — Any glaze

* Snow Accumulation — Every 27,
any accumulation not reflected
in the forecast , storm total

*Tropical — Flooding as a result of
rain and/or storm surge,
tornadoes, wind damage

National Weather Service
10 1 Baltimore MDP/Washington. DC



Veryiimportantintormation
If your report is severe thunderstorm hail/wind/tornado/funnel cloud

or flooding related, please DO NOT send your report via email!

This type of information is time critical and needs to be relayed to
forecasters immediately.

The best means to get information to the NWS quickly is by the
telephone or Amateur Radio

National Weather Service
102 Baltimore VID/Washington DC




Viaking'a'Report

*Include your full name and Spotter Number! i ATET 5C1:34 PM =
*What are you reporting?
*What time was the event?

*Where did the event occur?

The more specific you are the better!

Email delayed reports, call in the rest!

National Weather Service
103 Baltimore VID/Washington DC




COCORARS

In addition to being a NWS spotter, you also
have to opportunity to participate in this
separate volunteer program if you choose...

CoMMUNITY CoLLABORATIVE RaIN, HalL & Snow NETWORK
“Because every drop counts”

Home | States | View Data | Maps My Data | My Account | Admin | Logout -

Welcome to CoCoRaHS! “Volunteers working tegether to measure precipitation across the nation.”

JOIN
Who uses CoCoRaHS Observations? 4f

ducation
* Training Slide-Shows
* Videos

* Drought Impacts
* Evapolranspiration

* State Climate Series
. h Madness
* WxTalk Webinars

* Sponsors
® Links

* CoGoRaHS Store

AMBASSADOR
=

* Join CoCoRaHS 7,658 dally precipitation reports received today as of 5142015 10:43 AM EDT - E?
* Contact Us F Daily Precipitation P
* Donate (inches x.xx) “
USA
o 51412015 PAINING .|
* FAQ/Help 7
.

Things to
know about...

e Rain

 Volunteer Coordinators Lassass Hail
£:> al
532550
L *
 The Catch
* Message of the Day
| e
* CoCoRaHS Blo ]
 Vob Groups CoCoRaHS/“J’
* State Newsletters WiTalk -
* Master Gardener Guide \Nebinar Series

Purchase an official
CoCoRaHS$ 4" Rain Gauge

he official CoCoRaHS
Rain Gauge supplier

WEATHERYOURYg
L -com )

104

National Weather Service
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How can Five easy steps

I jOIn the Simply sign-up on the CoCoRaHS
netwo rk? web page: www.cocorahs.org

Obtain a 4” plastic rain gauge

View the on-line “training slide show”
or attend a training session

Set-up the gauge in a “good”
location in your yard

Start observing precipitation
and report on-line daily

: ‘National Weather Service
105 ~ Baltimoere ViD/Washington.DC.




Quiestions or Comments?

Christopher Strong

Warning Coordination IMeteorologist
Christopher.Strong@noaa.goy.
703.996.2223

Heather Sheffield Kenyon
General Forecaster/SKYWARN Coordinator
Heather.Sheffield@noaa.gov "
703.996.2201 il
Matthew Elliott
~.Severe Weather Program L.eader
| Matthew.Elliott@noaa.gov /" 5] |
&) L. 70319962201 |41 R LB




